Smoltification (parr-smolt transformation) is a very complex phenomenon, and almost all of the mechanisms of events occurring during smoltification have yet to be clarified. One of the major problems in a salmon hatchery is the appearance of bacterial infection in smolts activated by stress" that dulls the immune system resulting in high mortality.
In mammals, it is well known that the immune system is closely related with the endocrine system, in particular, cortisol suppresses the functions of the immune system while thyroid hormone enhances it.2) In teleosts including salmonids, little is known on the involvement of the endocrine system in immunity. During smoltification in salmonids, thyroxine (T4) and cortisol levels gradually increase.3) However, there is no report about the effects of T4 and cortisol on the immune system during smoltification in salmonids. Therefore, in this study, changes in serum concentrations of immunoglobulin M (IgM), an indicator of the immune system,4) cortisol and T4 were measured in order to examine the relationship between IgM and these two hormones during smoltification in the masu salmon Oncorhynchus masou. serum IgM and cortisol levels were both high during smolti fication. At the same time, serum T4 concentrations were also high. It is probable that the high levels of T4 enhanced IgM synthesis. On the other hand, the water temperature between May and July was high, and a higher water tem perature in the physiological range enhances the immune response in fish") and may enhance the immune system. In August, the concentration of serum IgM was low despite the high water temperature.
Therefore, the serum IgM concentration decreased in August probably due to high cortisol and low T4 levels in July and August. Cortisol levels were low in October, whereas T4 levels were again high. It appears that T4 stimulated the production of IgM since IgM levels were also high in this period. In addition to T4, however, growth hormone is also known to enhance the immune system.13) During smoltification, the level of circulating growth hormone increases, followed by a peak with the same profiles as those of T4.3) Therefore, a more detailed study is needed to further understand the role of the endocrine system on the production of IgM. This study was supported in part by a Grant-in-Aid for Scientific Research from the Ministry of Education , Science, and Culture of Japan.
